Enhancement of Sm-p80 (large subunit of calpain) induced protective immunity against Schistosoma mansoni through co-delivery of interleukin-2 and interleukin-12 in a DNA vaccine formulation.
Schistosomiasis afflicts an estimated 200 million people in 76 countries and an additional 600 million people are at risk of acquiring this infection. Even though effective anthelmintic treatment and snail eradication control programs exist, the discovery of an effective vaccine still remains the most potentially powerful means of control for this disease. We have concentrated on a vaccine candidate (large subunit of calpain or Sm-p80) because of its potential in conferring protection against challenge infection and its pivotal role in surface membrane biogenesis of schistosomes. Since surface membrane renewal is a major phenomenon employed by hemohelminths to evade host immune system; an immune response directed against Sm-p80 should make the parasite prone to immune clearance from the host by both providing a well-targeted attack and by potentially inhibiting the surface membrane biogenesis process. In the present study, we have utilized DNA immunization protocols using Sm-p80 with plasmids encoding interleukin-2 (IL-2) and interleukin-12 (IL-12). Sm-p80 by itself provided a 39% protection (P</=0.0001) against challenge infection in C57BL/6 mice. This protection was increased to 57% (P</=0.0001) when plasmid encoding IL-2 was co-administered with Sm-p80 DNA. Co-injection of plasmid DNA encoding IL-12 with Sm-p80 DNA yielded a protection level of 45% (P</=0.0001). Statistically, the protection conferred by including IL-2 and IL-12 was significantly greater than when only the Sm-p80 was used. Sm-p80 DNA by itself elicited strong responses that includes IgG(2A) and IgG(2B) antibody isotypes. The introduction of IL-2 DNA with Sm-p80 DNA led to an increase in total IgG and IgG(2A) and IgG(2B) titres. Whereas co-administration of IL-12 DNA with Sm-p80 DNA resulted in the augmentation of only total IgG and IgG(2A). This data reinforces the potential of Sm-p80 as an excellent candidate for a schistosomiasis vaccine.